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	 Project	1	 Project	2	 Project	3	
Project	Initiation	 The	student	decided	to	apply	for	the	fellowship	and	was	directed	by	other	faculty	to	the	advisor	due	to	his	sustainability	research	interests		
Recruited	successful	student	who	was	enrolled	to	the	faculty	advisor’s	course	Global	
Solutions	for	
Sustainability.	He	had	also	expressed	interest	and	showed	prior	knowledge	in	green	buildings	during	the	course.		
The	student	was	assigned	to	the	faculty	advisor	as	a	grader	in	a	sophomore-level	engineering	course.	After	consulting	with	faculty	from	electrical	engineering,	and	reviewing	students	based	on	their	grade	point	average,	the	student	was	offered	to	work	on	the	project.		
Student	Major	 Double	majoring	in	Chemistry	and	Forensic	Science	 Majoring	in	Interior	Design,	minor	degree	in	Sustainability	Studies	
Double	majoring	in	Electrical	Engineering	and	Theatre	Arts	
Funding	 UNH	Summer	Undergraduate	Research	Fellowship	Program	
Project	funded	by	University	Facilities	Department	 Project	funded	by	University	Facilities	Department	
Challenges	 Finding	an	initial	idea	that	would	appeal	to	both	parties	and	build	on	
No	major	challenges	were	encountered	during	the	project.			 Although	the	student	was	knowledgeable	on	the	technical	principles	of	solar	
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their	knowledge	required	an	initial	investment	of	time	and	effort.	
arrays,	a	big	picture	perspective	to	effectively	convey	the	importance	of	the	project	to	the	campus	community	was	a	shortfall.	
Rewards/Benefits	
to	the	Project		
Detailed	analysis	of	chemicals	and	materials	used	in	chemistry	labs	as	well	as	lab	course	logistics	would	not	have	been	possible	with	a	student	from	an	outside	discipline	who	had	not	taken	courses	that	were	analyzed.	
The	student	came	pre-equipped	with	knowledge	on	interior	building	design	and	passive	design	features,	which	enabled	more	creative	and	effective	solutions	to	be	proposed	within	the	project,	compared	to	a	mono-disciplinary	perspective.				
Through	past	courses	in	electrical	engineering,	the	student	had	prior	knowledge	on	solar	arrays,	as	well	as	knowledge	on	taking	raw	data	from	the	solar	array	and	presenting	it	in	real-time.		
	Among	the	several	proposed	factors	by	Ryser	et	al.	(2009)	that	may	affect	project	outcomes	and	success,	some	were	found	to	be	more	important	than	others	during	administering	the	three	projects.	Previous	experiences	with	research	work	in	a	related	topic,	and	student-faculty	relationship	were	found	to	be	important	contributors	to	project	success.	Marzano	et	
al.	(2006)	also	stress	the	importance	of	interpersonal	relationships	in	interdisciplinary	studies	to	enhance	effective	communication	and	successful	outcomes.	Results	of	this	study	reinforce	their	findings.	On	the	other	hand,	proposed	factors	of	gender,	language,	and	ethnicity	were	not	found	to	play	an	important	role	in	determining	outcomes	for	the	three	cases	under	consideration.	Two	other	factors,	namely	overall	grade	point	average	and	intellectual	maturity	or	age	of	students,	were	found	to	play	a	significant	role	toward	achieving	project	goals.	While	these	two	factors	may	be	expected	to	affect	any	type	of	research,	they	become	critical	for	interdisciplinary	research	as	each	party	is	expected	to	bring	a	different	knowledge	base	to	the	project.			Had	the	faculty	advisor	chosen	to	work	with	students	who	shared	a	similar	technical	background,	in	that	case	civil	engineering,	project	outcomes	would	have	suffered.	The	extent	of	topics	and	concepts	covered	in	projects	1	and	3	would	not	have	been	the	same,	and	so	the	scope	of	the	project	would	have	suffered	as	a	result.	As	for	project	2,	having	a	student	with	a	different	but	related	background	to	green	buildings	brought	more	creativity	into	the	project	as	well	as	to	recommendations	presented	at	the	end	of	the	project.	Limitations	described	here	should	not	be	seen	as	only	applicable	to	civil	engineers,	but	the	same	outcome	should	be	expected	to	result	with	other	disciplines	as	well.			
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Problems	faced	within	the	broad	umbrella	of	sustainability	are	interdisciplinary,	and	so	should	the	team	trying	to	propose	solutions	to	such	problems.	The	key	therefore	is	to	form	a	strong	interdisciplinary	team	to	work	on	sustainability	projects.	At	the	academic	research	level,	this	can	be	achieved	by	working	with	students	that	are	outside	the	discipline	of	the	faculty	advisor.	Having	spent	enough	semesters	to	gain	a	fundamental	understanding	of	their	major	discipline,	successful	students	even	at	the	undergraduate	level	may	bring	a	new	perspective	to	the	project	and	open	up	new	opportunities	that	would	not	have	been	possible	by	adhering	to	a	traditional	mono-disciplinary	research	approach.	However,	as	indicated	above,	it	is	vital	to	recruit	successful	students	for	interdisciplinary	research	projects	in	order	to	achieve	project	outcomes.	The	three	undergraduate	students	who	worked	on	the	described	research	projects	were	very	strong	academically.	In	reference	to	their	intellectual	maturity,	one	factor	that	may	be	taken	as	an	indication	of	their	maturity	level	is	their	very	strong	grade	point	averages,	combined	with	their	on-going	double	major	or	minor	degree	programs	which	in	itself	may	be	taken	as	an	indication	to	the	readiness	of	interdisciplinary	study,	and	their	enrollment	to	the	Honors	program,	which	is	a	demanding	program	at	our	higher	education	institution.	Combined	together,	not	every	undergraduate	student	can	manage	these	different	responsibilities	while	at	the	same	time	committing	to	a	research	project.				The	three	projects	described	in	this	article	involved	undergraduate	students	working	on	research	projects,	and	gaining	hands-on	experience	while	developing	and	carrying	out	research,	and	reporting	research	results	to	the	campus	community	either	via	technical	reports,	or	via	oral	presentations.	Students	working	on	the	projects	were	academically	strong	students,	and	research	expectations	from	them	were	at	a	level	comparable	to	students	seeking	a	Master’s	degree	at	the	same	institution.	All	of	the	students	involved	indicated	that	this	was	their	first	experience	with	an	actual	research	study.	To	that	end,	these	projects	have	served	to	provide	undergraduate	students	with	valuable	research	experience	that	they	can	benefit	in	their	professional	career	by	improved	organization,	presentation,	communication,	and	technical	writing	skills,	if	not	directly	beneficial	for	those	students	who	decide	to	continue	onto	graduate	degrees	and	would	therefore	be	required	to	carry	out	independent	research	with	minimal	guidance.	Furthermore,	as	project	outcomes	are	disseminated	to	the	field	via	technical	journal	publications	or	conferences	with	guidance	of	the	involved	faculty,	this	step	provides	an	additional	important	benefit	to	undergraduate	students	whether	they	join	the	workforce	or	continue	onto	graduate	degrees	after	graduation.			Unlike	most	of	their	mono-disciplinary	courses,	participating	in	an	interdisciplinary	research	project	enables	undergraduate	students	to	have	a	big	picture	perspective	on	actual	problems,	problems	that	they	may	also	encounter	professionally	soon	after	graduation.	During	the	research	period,	students	were	required	to	conduct	detailed	literature	reviews	on	their	respective	topics.	Carrying	out	literature	review	on	an	interdisciplinary	topic	broadens	the	knowledge	base	of	students	by	enabling	them	to	see	the	interconnectedness	of	different	disciplines,	while	at	the	same	time	exposing	them	to	new	methodologies	and	tool	of	analysis.	Furthermore,	students	had	the	opportunity	to	apply	their	technical	skills	to	solve	sustainability	problems.	Through	the	research	experience,	students	gain	a	deeper	understanding	of	sustainability	issues	and	the	life	cycle	
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impacts	and	greater	implications	of	their	design	decisions,	while	at	the	same	time	practicing	and	developing	their	technical	skills.			
Conclusions	While	there	have	been	many	efforts	to	promote	sustainability	education,	the	amount	of	progress	made	have	remained	fairly	limited	due	to	numerous	reasons.	One	important	factor	hindering	further	development	is	the	traditional	silo	approach	that	has	dominated	higher	education	teaching	and	research	for	a	long	time.	Sustainability	requires	interdisciplinary	approaches	to	problem	solution	and	therefore	requires	a	new	set	of	tools,	and	a	strong	interdisciplinary	team	working	on	projects.	Experiences	and	reflections	with	interdisciplinary	sustainability	research	that	goes	contrary	to	traditionally	set	boundaries	in	engineering	are	presented	in	the	article	based	on	three	research	projects.		Results	of	the	three	projects	analyzed	indicate	that	faculty	interested	in	sustainability	research	should	not	be	apprehensive	about	working	with	students	from	other	fields.	If	successful,	such	a	framework	brings	together	the	opportunity	for	a	unique	interdisciplinary	research	project	where	all	involved	bring	a	different	perspective	and	knowledge	set	to	the	project,	therefore	enhancing	the	scope	and	potential	impact	of	the	study.	However,	limitations	of	the	study	should	be	considered	before	extrapolating	and	generalizing	results	to	all	forms	of	interdisciplinary	research.			In	terms	of	factors	that	determine	project	success	and	outcomes,	previous	experiences	with	research	work	in	a	related	topic,	and	student-faculty	relationship	were	found	to	be	important	contributors,	together	with	overall	grade	point	average	and	intellectual	maturity	or	age	of	students.	While	these	factors	may	be	expected	to	affect	all	research,	they	become	critical	for	interdisciplinary	research	as	each	party	is	expected	to	bring	a	different	knowledge	base	to	the	project.			From	an	institutional	standpoint,	forming	and	supporting	interdisciplinary	research	clusters	for	faculty	did	not	achieve	its	intended	outcome	for	our	specific	higher	education	institution.	As	cited	from	literature,	good	interpersonal	communication	is	vital	for	interdisciplinary	research.	Therefore,	it	is	recommended	that	other	institutions	planning	similar	endeavors	should	focus	more	on	how	to	promote	interaction	among	involved	faculty.				
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